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It is now generally recognized that symptoms simulating those
of appendicitis may develop following rupture of a Graafian follide,
or as a result of hemorrhage from a corpus luteum or a corpus
luteum cyst. During the past few years a sufficient number of cases
of this disorder have been reported to indicate its prevalence and to
establish it as a definite dinical entity. Although in general the
signs and symptoms are very much like those of appendicitis, the
correct diagnosis can in many instances be made by careful evaluation
of the anamnesis, by physical examination, and from the blood
cytology.
Nelaton, in 1851, is generally credited with being the first to
recognize the possibility of hemorrhage into the peritoneal cavity
from Graafian follicles and corpus luteum cysts, and the production
of symptoms as a result. Since 1851 several cases have been
reported,1t 8 9. 10 especially those in which a massive hematoperi-
toneum developed from the ovarian bleeding. The relative infre-
quency with which the disorder was recognized before 1930 is
indicatedbythe fact that up to that yearJohnson' reported a total of
only 77 reported cases. By 1932 Morton8 gives the number of
reported cases as less than 100. The more recent cases described by
Hoyt and Meigs5' in 1933 and in 1936, as well as those presented
by Harris and Groper4 in 1939, and by Guy and Rotondi2 in 1940,
bring the total number of reported cases to about 250. These excel-
lent papers add a wealth of information to our understanding of the
symptomatology resulting from unusual ovarian hemorrhage, of the
frequent occurrence of the coincident clinical symptoms, and of the
importance of recognizing these cases.
Material: The present report is based on a survey of 892 females
between the ages of 12 and 45 who were operated upon for appendi-
citis during the period from January 1, 1938, to April 1, 1941.
* From the Laboratories and Surgical Service of the New Britain General
Hospital, New Britain, Connecticut, and the Department of Pathology, Yale Univer-
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Forty of these cases had a partial right ovariectomy at the time of
the appendectomy, one had a complete right ovariectomy, and one
a partial left ovariectomy. There were different reasons for the
partial orcomplete removal ofthe ovary atthe time ofthe appendec-
tomy, but the principal one was the presence of active ovarian bleed-
ing or hemorrhagic cysts of the ovary. All of the specimens of
ovarian tissue, together with the accompanying appendix, were
studied both grossly and microscopically. Because the appendices in
all 42 cases revealed no detectable pathology, and moreover because
the operative and pathological examinations of the ovaries seemed
adequate to account for the clinical picture in each instance, it seemed
advisable to report these 42 cases.
Age: The 42 patients varied in age from 13 to 42 years. The
largest number of cases, 27, or 64 per cent of the total, occurred in
the decade from 13 to 22 years. The incidence by decade decreased
to 12 cases in individuals aged 23 to 32 years, and to 3 cases in the
decade from 33 to 42 years. The average age for the entire 42
cases was 20 years. It should be noted that the largest proportion
of cases occurred in relatively young women.
Clinoical history: The majority of thepatients presented a history
ofprevious attackssimilarto the admitting symptoms. In one strik-
ing example regular intermenstrual attacks of pain with accompany-
ing nausea occurred over a period of nearly two years. The initial
symptom in nearly every one of the 42 cases was pain, and in each
instance the initial pain began in the right lower quadrant. The
onset of pain was usually sudden and sharp. The pain itself was
described as "colicky" in a few instances, "dull" in others, and
"shocking" in one or two cases. Nausea accompanying or following
the pain, but never preceding it, occurred in more than half of the
cases, while vomiting was uncommon (only five cases). The symp-
toms of pain, pelvic soreness, and nausea as a rule were mild, but
theseverityofthe symptoms was roughlyproportional to the amount
ofintraperitoneal hemorrhage. The individual with massive hema-
toperitoneum suffered agonizing pain before she finally developed
symptoms of shock, while other individuals who presented a local-
ized area ofhemorrhage limited to theright adnexa had mild clinical
manifestations. Constipation occurred in a few instances, but in
none of the cases was a history of diarrhea elicited.
Catam#esis: The relationship of menstruation to the onset of
symptoms is summarized in the accompanying table. It is note-
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INTERVAL BETWEEN BEGINNING OF LAST MENSTRUAL PERIOD AND INITIAL SYMPTOMS
Interva menstru- not
in days 3 7 10 13 14 15 16 17 18 19 20 21 22 25 ating known
Numberof'
cases 1 3 5 5 3 1 2 3 1 1 2 1 2 10
Total cases: 42
worthy that the symptoms began between the 13th and 19th days
following the onset of the last menstrual period in 22 of the 32
cases with a known menstrual history. This observation has been
stressed by almost all writers on this subject and indicates the
intimate relationship between ovulation and the onset of symp-
toms. On this basis a certain number of patients probably develop
symptoms simultaneously with the rupture of a Graafian follide.
In other instances where symptoms result from hemorrhage, it is
difficult to determine whether hemorrhage into the follide occurs
first and is followed by rupture, or whether the bleeding merely
becomes excessive following ovulation and rupture of the follide.
It is quite likely that both processes take place.
Physical findings: Physical examination aside from the abdom-
inal findings was essentially negative in all instances. All of the
patients were well-developed and well-nourished. In no case had
there been a previous major surgical operation. The abdominal
findings were quite variable. A few individuals showed no physical
signs at all, but most of them had a variable degree of tenderness in
the right lower quadrant and a few had lower abdominal tenderness
of mild degree. The two women with free fresh blood in the peri-
toneal cavity had exquisitely tender abdomens. Rebound tender-
ness was present in a few cases. While muscle spasm occurred fairly
frequently, actual muscular rigidity was rare.
Laboratory findings: Urine examination, performed in the great
majority of cases, was invariably negative. In only four instances
was the total white count elevated above 11,000, and three of these
showed more than 80 per cent polymorphonuclear cells. With the
exception of these four cases all of the others had white cell counts
within normal limits.
Operative findings: The surgical procedures were performed by
approximately 15 different surgeons. As a result, the operative
notesvaryconsiderably andin manyinstances do not give the desired
specific information. A massive hematoperitoneum was found inYALE JOURNAL OF BIOLOGY AND MEDICINE
one instance, free blood was encountered in the abdomen in another,
fresh blood was noted in the pelvis in six cases, four had old brown
blood, and in three yellow serous fluid was found in the pelvis. In
the remaining cases, the operative notes are incomplete, so that the
presence of blood or unusual fluid at the time of operation, although
not definitely known, is strongly suspected in view of the patholog-
ical findings.
Pathological findings: Gross and microscopic examination of the
ovarian tissue revealed corpus luteum cysts in 19 cases, ruptured
Graafian follides in two, and corpora lutea hemorrhagica in 21.
The site of perforation could be demonstrated in many of the spea-
mens, but insomeit was sealed with a fresh coagulum while in others
it was completely healed. This last finding probably owes its
explanation to the fact that in most of the cases without a demon-
strable perforation, the operation was delayed for a varying number
of days after the onset of symptoms. None of the 42 appendices
showed any evidence of mechanical obstruction or of gross or micro-
scopic inflammatory disease. Longitudinal sections were studied
microscopically in each instance.
Differential diagnosis
Ectopic pregnancy: In those few cases with extensive intraperi-
toneal hemorrhage of ovarian origin, the clinical picture is apt to be
similar and is often identical to that of ruptured ectopic pregnancy.
In some of these cases, however, a differential diagnosis can be made,
particularlywhere there is an accurate marital and menstrual history.
When a reliable history rules out sexual contact, the diagnosis of
ectopic pregnancy is of course exduded. The onset of severe symp-
toms soon after a normal regular menstrual period would tend to
favor the diagnosis of a bleeding Graafian follicle or corpus luteum
cyst rather than ofectopic pregnancy. The physical findings may be
identical, with a picture of prostration, shock, and progressive ane-
mia, so that physical examination alone will not definitely disclose
the pathogenesis of the hematoperitoneum. A negative Friedman
test would exclude an ectopic pregnancy.
Appendicitis: Inasmuch as the cases with minimal amounts of
fluid in the pelvis, and therefore milder symptoms, are so common,
they offer the main differential diagnostic problem. The fact that
the majority of reported cases were diagnosed as appendicitis pre-
operatively shows the similarity of the two syndromes. Therefore,
the greater problem for the physician is to differentiate these cases
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of ruptured follicles and bleeding corpus luteum cysts from appendi-
citis. It is generally agreed that in a certain number of cases opera-
tion may be necessary before the correct diagnosis can be made, but
it is also agreed that in many cases the correct pre-operative diagnosis
can be made in time to spare a needless operation. It may be stated
that the most useful aid toward making the correct diagnosis is a
careful and detailed history. In the first place the onset of symp-
toms near the time of ovulation favors the diagnosis of ovarian
pathology rather than of appendicitis. Much more important, and
often the deciding factor, is the location of the initial pain. A
majority of cases of appendicitis have initial pain in the epigastrium
and mid-epigastrium. This is usually followed by a definite sequence
with eventual localization in the region of the appendix. In contrast
to this, the onset of pain in individuals with hemorrhagic ovarian
lesions is more frequently in the right lower quadrant, or at least in
the lower abdomen where the pain usually localizes. This point in
the history should always be obtained and is of prime importance.
A third feature is the observation of patients during the interim
between the first visit to the physician and the time just before the
actual operation. It is the general rule that patients with ovarian
lesions of the mild type begin improving early, while the signs and
symptoms of acute appendicitis usually become progressively worse.
The mild cases of ruptured follicles and bleeding lutean cysts
are apt to have less pronounced symptoms and signs than are found
in acute appendicitis. Harris4 states that the site of maximum
abdominal tenderness is lower than McBurney's point and near the
inguinal ligament in cases of ovarian disturbance. This observation
is not too useful however when one remembers the extreme variation
in thelocation oftheappendix and the center oflocalized tenderness.
In appendicitis one is more likely to encounter mild fever with
leukocytosis and granulocytosis than in the syndrome ofhemorrhagic
ovarian lesions. This again is of little differential value when one
recalls the many instances of gangrenous and suppurative appendi-
citis with normal temperatures and normal white blood cell counts.
Summary
1. Forty-two cases of ruptured Graafian follicles, corpus luteum
cysts, and corpora lutea hemorrhagica producing symptoms simulat-
ing those of appendicitis are presented and analyzed.
2. Study of these cases and of others reported in the literature dis-
closes a rather definite clinical entity that can often be diagnosed50 YALE JOURNAL OF BIOLOGY AND MEDICINE
pre-operatively. The severity of symptoms is roughly proportional
to the amount of follicular fluid or blood or both that reaches the
peritoneal cavity. Such cases fall mainly into the age group of
young females around 20 years of age who often give a past history
of previous similar attacks. As a rule the first symptoms occur near
the time of ovulation. The chief complaint is usually "pain in the
right side." The pain is nearly always the initial symptom. It is
sudden in onset, varies in intensity, and seldom lasts more than a
few hours. Of prime importance is the fact that the pain begins in
the lower abdomen (usually the right lower quadrant) and not in
the epigastrium as in appendicitis. Nausea is often associated with
the pain but vomiting is infrequent. The principal finding is right
lower quadrant and pelvic tenderness, but this varies considerably
and may be mild. Normal hematological studies are the rule except
in the rare severe cases.
3. The severe cases may present a clinical picture similar to ectopic
pregnancy, but the majority are confused with appendicitis. A his-
tory of the site of onset of the initial pain, the menstrual history, and
the progress of signs and symptoms are of greatest value in the
differential diagnosis.
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